This supplement concerns specific points raised by the referee that needs additional numerical investigations. First, we will check if the initial velocity of dendritic propagation is sensitive to the value of the heat conductivity. Second, we will inspect the smallest length and time-scales in the numerical solution of the heat propagation equation and look for potential artifacts that could give jump-wise propagation.
Dendrite propagation velocity
To check if the dendrite propagation velocity is sensitive to the numerical value of the heat conductivity, we have conducted two simulation runs of the evolution of dendritic avalanches, where all parameters were identical except the value of the thermal conductivity, κ. In both runs the same initial state was used, and it was prepared by first turning off thermal feedback while applying a gradually increasing magnetic field, causing the flux to penetrate the sample to a small depth, and there establish an initial critical state. Then, thermal feedback was turned on, and a local hot spot was introduced at the edge, thus triggering a thermomagnetic avalanche. In one run we used material parameters equal to those given in the manuscript, and in the second we doubled the thermal conductivity. Figure 1 shows the flux penetration pattern at the time 50 ns after triggering the avalanche. The two runs with original and double value of κ are denoted by K 0 = 1 and 2, respectively. The two images show the dendritic flux structures close to their final size. In both runs we followed the evolution of the longest branch, i.e., we measured the distance from the triggering point to the tip of the branch reaching closest to the disk center. The discrete time-derivative of this distance defines the dendrite propagation velocity, v p , which we have plotted in Fig. 2 for the two runs. The two velocities during the first 50 ns of the avalanche are very similar, demonstrating that heat conduction is not playing an important role in the initial supersonic stage.
Test of the heat propagation equation solver
To check for artifacts in the numeric solution of the heat propagation, we consider the evolution of a minimal hot spot, and compare an exact analytical solution with the results obtained using our heat equation solver. The heat propagation is described by the diffusion equation in two dimensions
The analytical solution at time t, given the initial condition T (x, y, t = 0) = T c w 2 δ(x)δ(y), is
Numerically, we let at time t = 0 one single grid cell of area w 2 have an elevated temperature, chosen as T = T c , and calculate the temperature distribution at later times using the same scheme as in the manuscript. Heat transfer to the substrate is here ignored (h = 0). Figure 3 shows the numerical solution of Eq. (1) for y = 0 plotted together with the analytical solution given by Eq. (2), at times t = 5.4 ns and t = 53 ns. Figure 4: The temperature in three grid points, including the hot spot (x=0), nearest and next nearest neighbour, as function of time.
From these figures, we see that the correspondence between the numerical and analytical solutions is excellent. Moreover, there are no artifacts in the numerical solution indicating jumpwise propagation.
